Inhibition of indoleamine 2,3-dioxygenase activity by fatty acids and prostaglandins: A structure function analysis.
Indoleamine 2,3-dioxygenase-1 (IDO-1) catalyses the first and rate-limiting step in the metabolism of L-tryptophan. Degradation of L-Trp leads to the production of several immunosuppressive metabolites, including N-formyl kynurenine and kynurenine (Kyn). Apart from a normal physiological role, IDO-1 has also been identified to play a crucial role in immune suppression and tumour induced tolerance. Indeed, many primary tumours express high levels of IDO-1 compared to normal cells of the same stroma. IDO-1 is accepted as being an inducible negative regulator of T cell viability, proliferation and activation. As such, IDO-1 has become a target of intense interest for pharmacological inhibition, for the treatment of cancer. We have previously demonstrated that AA and the prostaglandin metabolite, PGD2, repressed the IFNγ mediated activity of IDO-1 in THP-1 cells and human monocytes. In this study, we characterise the structure-function relationship of fatty acids and eicosanoids towards inhibition of IDO-1 activity in THP-1 cells and human monocytes. Using a commercial library of fatty acids, 55% of fatty acids inhibited IDO-1 activity. The activity of individual FAs was affected by chain length, number of double bonds and bond configuration. Interrogation of an AA derived eicosanoid library identified 13 PGs with significant inhibitory activity. A structure-function analysis revealed that the γ position of the cyclopentenone ring, double bond in the α-β position of the cyclopentenone ring, the presence of multiple OH groups in the side arm and the addition of an ethanolamide group, significantly increased the inhibitory activity of the PGs. Based on this data we have identified the structure of two possible compounds that may be even more potent pharmacological repressors of IDO-1.